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Description 

The invention relates to a method for the man- 
ufacture of a drainage catheter such as a neph- 
rostomy catheter comprising the extrusion from 
flexible plastic of a tubular basic body with a cen- 
tral channel, the attachment to one end of the basic 
body of a coupling element, the deformation of the 
opposite end part into a curved form and the 
arrangement in the curved end part of a number of 
side-openings connecting the central channel to the 
outside. 

A drainage catheter, in particular a neph- 
rostomy catheter, manufactured according to this 
per se known method is brought into an elastic, 
deformed and straightened state for insertion into 
the patient The known drainage catheters have the 
drawback that they can have only small discharge 
openings because otherwise the wall in the vicinity 
of the side-openings may form sharp outer ridges. 
When the side-openings are arranged in the end 
part, for example by punching, while the latter Is in 
the curved form, sharp ridges occur when straight- 
ening takes place, and when the openings are 
punched in the straightened form the wail buckles 
outward, sharply in the curved state of the catheter 
end. 

Since the sharply buckled wall portion causes 
danger of injury either when it is being inserted into 
the patient or in the inserted position it is neces- 
sary to avoid this buckling and small side-openings 
are therefore used. The drainage capacity of the 
catheter is however limited as a result and small 
drainage openings are moreover more quickly ob- 
structed by blockage. 

The invention now has for its object to provide 
a method for the manufacture of a drainage cath- 
eter as described above whereby large side-open- 
ings can be employed without the danger occurring 
of buckling of the wall in the vicinity of these side- 
openings. 

With the method according to the invention this 
object is achieved in that the basic body is ex- 
truded such that the central channel comes to lie 
eccentrically in the basic body, that during the 
plastic deformation of the end part the basic body 
is supported for free rotation about its lengthwise 
axis and that the arrangement of the side-openings 
takes place after the end part has been plastically 
deformed into the curved state. The buckling of the 
wall portions does not occur with the catheter man- 
ufactured in this manner because during straighten- 
ing the thin wall portion defined by the eccentric 
location of the central channel Is straightened while 
the thick wall portion does not crumple inward and 
buckle sharply outward because of its greater stiff- 
ness. The condition for achieving this is that the 
thin wall portion is situated on the inside of the 


bend while the thick wall portion is situated on the 
outside. In a surprising yet in retrospect explicable 
manner it has been found that by supporting the 
basic body for free rotation about its lengthwise 

s axis during the plastic deformation of the end part 
the basic body automatically rotates such that the 
thick wall portion comes to lie on the outside of the 
bend and the thin wall portion on the inside of the 
bend. The method according to the invention is 

ro simple to perform and provides a drainage catheter 
which can be provided with targe side-openings 
without there being the slightest risk that the wall 
portions in the vicinity of the side-openings will 
form sharp outward ridges. 

15 According to a preferred embodiment of the 
method according to the invention the step of claim 
2 is applied. As a result the central channel de- 
bouches centrally into the pointed end of the cath- 
eter. 

20 The method according to the invention can be 
performed in a simple manner by application of the 
steps of claim 3. Use of a metal thread with the 
desired curved form achieves in a simple manner 
that the basic body is supported for free rotation 

25 about its lengthwise axis during deformation. 

The invention also relates to and provides a 
drainage catheter such as a nephrostomy catheter 
comprising a flexible, tubular basic body with a 
central channel which is fixed with one end in a 

so coupling element and comprises at the opposite 
end a plastically deformed curved part, whereby in 
the curved part is arranged a number of side- 
openings connecting the central channel to the 
outside. According to the invention, at least in the 

35 curved end part wherein the side-openings are 
arranged the central channel lies shifted eccentri- 
cally toward the inner side of the bend. Thus 
achieved in the above described manner is that 
when the catheter is straightened the wall portions 

40 in the vicinity of the side openings do not buckle 
sharply outward. 

From US-A-4 033 331 a catheter having an 
excentric central channel and side wall openings 
arranged therein is known as such. The central 

45 openings are arranged adjacent the distal end in a 
not or only slightly curved end portion. The cath- 
eter has a second excentric channel for a contour 
or stiffening wire. 

The invention will be further elucidated in the 

so following description with reference to the annexed 
figures. Fig. 1 shows in partly perspective view a 
catheter manufactured by the method according to 
the invention; 

fig. 2 shows a schematic section of an extrusion 

55 head as used with the method according to the 
invention; 

fig. 3 is a partly broken away perspective view 
for the elucidation of the method step for for- 
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ming a point on the catheter; 

fig. 4 Is a perspective view for the elucidation of 

the plastic deformation of the end part of the 

catheter; 

fig. 5 is a partly broken away perspective view s 
for the elucidation of the method step for arrang- 
ing the side-openings; 

fig. 6 shows a cross-sectional view of the cath- 
eter along the line VT-V1 in fig. 5. 
The present invention relates to a catheter of io 
the type shown in fig. 1. It relates to a drainage 
catheter such as a nephrostomy catheter. This 
catheter 1 comprises a basic body 2 of flexible 
plastic. The basic body 2 has a central channel. 
Attached to one end of the basic body 2 is a is 
coupling element 3. The opposite end part 4 is 
plastically deformed into a curved shape. In this 
plastically deformed, curved end part a number of 
side-openings 5 are formed. When the catheter is 
introduced into a patient the curved end part 4 is 20 
elastically straightened and when the catheter has 
been placed in position tensioning of the end part 4 
is released and It again assumes its curved form. 

As fig. 2 shows the tubular basic body 2 is 
extruded in a per se known manner. Fig. 2 shows 25 
schematically an extrusion head 6 into which flexi- 
ble plastic in plastic form is fed under pressure at 
9. This plastic leaves the extrusion head 8 on the 
left-hand side in coherent form, this being in the 
form of the flexible, tubular material for the basic so 
body 2. 

A core thread around which the plastic is 
sprayed is introduced eccentrically into the ex- 
trusion head. This core thread is later removed. 

The material for the basic body 2 can thus be ss 
extruded in greater lengths whereby for each cath- 
eter to be manufactured a piece of the material can 
be cut off at the appropriate length. 

As fig. 3 shows, after cutting off the basic body 
2 from the starting material, one end thereof is 40 
given a point This takes place using a grinding 
device 12 comprising a grindstone 13. During 
grinding of the point 14 the basic body 2 is centred 
on the central channel 8. This is carried out by 
providing the grinding device 12 with a pin onto 46 
which the basic body is pushed with the central 
body 8. Centring of the basic body 2 on the central 
channel 8 during the point forming achieves that 
the debouchment of the central channel at the 
outermost point comes to lie concentrically to the 50 
pointing 14. 

After forming of the point, the end part 4 of the 
basic body 2 is plastically deformed into the 
curved form shown. To this end a metal thread 16 
with the required curved from is pushed into the 95 
central channel 8. The end part 4 thus deforms 
elastically into the required form. To make this 
form permanent the end part 4 is heated with the 


metal thread 18 therein to dose to the softening 
temperature of the material of the basic body 2. 
The end part 4 having the metal thread 16 still 
therein is then cooled so that the curved form is 
maintained in the end part 4. The metal shaping 
thread 16 can now be removed and the end part 4 
springs back into the curved form. 

Because during the plastic deformation of the 
end part 4 the basic body is supported for free 
rotation about its lengthwise axis by the metal 
thread 16 the end part automatically assumes the 
position which corresponds with the state of mini- 
mum energy. This means that the thickest portion 
of the diameter of the end part 4 comes to lie on 
the greatest possible radius and therefore that the 
thick wall portion 17 comes to lie on the outer side 
of the bend and the thin wall portion 18 comes to 
lie on the Inside of the bend. After the end part 4 
has been given a curved form in this way the side- 
openings can be punched therein. 

As fig. 5 shows, for this purpose the end part 4 
is laid In a mould 21 in which is arranged a fixing 
groove 22 corresponding with the curved shape of 
the end part 4. 

A punch 24 is attached to an up and downward 
movable holder and lies eccentrically relative to the 
mould 21, which is rotatable around the shaft 23. 
Inserted into the central channel of the catheter is a 
nylon thread which serves as stop for the punch 
24. One hole 5 is punched at a time. The mould is 
then turned to the following position and the next 
hole can be punched. When one side is finished 
the mould with the catheter is turned over and the 
other side is punched. After punching the nylon 
thread is removed. 

As fig. 6 shows, the punch blade 24 is posi- 
tioned such that it lies directly above the central 
channel in the end part 4. 

Because the thick wall portion 17 lies on the 
outer side in the curved end part when this end 
part is straightened the thin wall portion 18 which is 
located on the inner side of the bend is subject to 
tensile loading and the thick wall portion 17 which 
is located on the outer side of the bend is subject 
to pressure loading. The thin wall portion does not 
of course buckle sharply outward when straigh- 
tened because of the tensile loading. The thick wall 
portion does not however buckle either because of 
the greater stiffness. The side-openings 5 can 
therefore take a relatively large form. 

Claims 

1. Method for the manufacture of a drainage cath- 
eter (1) such as a nephrostomy catheter com- 
prising the extrusion from flexible plastic of a 
tubular basic body (2) with a central channel 
(8), the attachment to one end of said basic 
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body of a coupling element (3), the deforma- 
tion of the opposite end part (4) Into a curved 
form and the arrangement in the curved end 
part of a number of side-openings (5) connect* 
ing said central channel (8) to the outside, s 
characterized In that said basic body (2) is 
extruded such that said central channel comes 
to lie eccentrically in said basic body (2), that 
during the plastic deformation of said end part 
(4) said basic body (2) is supported for free w 
rotation along its lengthwise axis and that the 
arranging of the side openings is carried out 
after said end part has been plastically de- 
formed into the curved shape. 

15 

2. Method as claimed in claim 1, characterized 
In that the point (14) of the curved end part is 
pointed by conical grinding whereby said end 
part (4) is centred on the central channel (8). 

20 

3. Method as claimed In claim 1, characterized 
In that the plastic deformation of the end part 

(4) is performed by pushing a metal thread 
(16) with the required curved form into the 
central channel (8), by heating said end part 26 
with (4) said metal thread (16) therein to close 

to softening temperature, and by subsequent 
cooling and removing of said metal thread 
(18). 

30 

4. Drainage catheter (1) such as a nephrostomy 
catheter comprising a flexible, tubular basic 
body (2) with a central channel (8) which is 
attached at one end in a coupling element (3) 

and which comprises at the opposite end a ss 
plastically deformed curved part (4) whereby In 
said curved part (4) a number of side-openings 

(5) are arranged connecting said central chan- 
nel (8) to the outside, characterized In that at 
least in the curved end part (4) wherein side- 40 
openings (5) are arranged a single central 
channel (8) lies shifted eccentrically toward the 
inside of the bend. 

PatentansprUche «s 

1. Verfahren zur Herstellung eines Drainagekathe- 
ters (1) beispielsweise eines Nephrostomie-Ka- 
theters, das umfaBt das Extrudieren eines rtJh- 
rentfrmigen Qrundkdrpers (2) aus flexibtem so 
Kunststoff mit einem Mittelkanal (8), das Befe- 
stigen eines Kupplungselements (3) an einem 
Ende dieses Grundktfrpers, das Umformen des 
gegenQberliegenden Endteils (4) in eine gebo- 
gene Form und das Anordnen einer Anzahl $5 
von seitlichen dffnungen (5) im gebogenen 
Endteil, die den Mittelkanal (8) nach au Ben 
verbinden, dadurch gekennzeichnet, dafi der 


Grundkdrper (2) so extrudiert wird, dafl der 
Mittelkanal in ihm exzentrisch liegt, dafl wfih- 
rend der plastischen Umfbrmung des Ehdteils 
(4) dieser GrundkOrper (2) urn seine LSngsach- 
se frei drehbar gelagert wird, und da6 das 
Anordnen der seitlichen dffnungen ausgefUhrt 
wird, nachdem der Endteil in die gebogene 
Form ptastisch umgeformt worden ist. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dafl die Spitze (14) des gebogenen 
Endteils durch konisches Schleifen zugespitzt 
wird, wodurch der Endteil (4) auf den Mittelka- 
nal (8) zentriert wird. 

a Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dafl die plastische Umformung des 
Endteils (4) ausgefUhrt wird durch Schieben 
eines Metaltfadens (16) mit der erfordertichen 
gebogenen Form in den Mittelkanal (8), durch 
Erw&rrnen des Endteils (4) mit diesem Metalh 
faden (16) darin bis nahe der Erweichungstem- 
peratur, und durch nachfolgendes Kdhlen und 
Entfemen des Metaltfadens (16). 

4. Drainagefcatheter (1), beispielsweise Nephro- 
stomie-Katheter, der einen flexiblen, rohrfOrml- 
gen Grundkftrper (2) mil einem Mittelkanai (8) 
aufweist der an einem Ende in einem Kupp- 
lungselement (3) befestigt ist und am gegen- 
Qberliegenden Ende ein plastisch umgeform- 
tes, gebogenes Tail (4) aufweist, wobei in die- 
sem gebogenen Teil (4) eine Anzahl von seitli- 
chen dffnungen (5) angeordnet ist, die den 
MrtteikanaJ (8) nach auBen verbinden, dadurch 
gekennzeichnet dafl mindestens im geboge- 
nen Endteil (4), in dem sertiche dffnungen (5) 
angeordnet sind, ein Mittelkanal (6) vertSuft 
der exzentrisch In Richtung der tnnenserte der 
Biegung verschoben 1st 

Revendlcatlona 

1. Proc6d6 de fabrication d*un catMter de draina- 
ge (1), tel qu'un catheter de nlphrostomie. 
comprenant I'extrusion, & partlr d'une mature 
plastique soupte, d'un corps de base (2) tubu- 
laire avec un canal central (8), la fixation d'un 
dldment de couplage (3) h une extrtfmiti dudit 
corps de base, la deformation de la partie 
extr6mH6 (4) oppose afin d'obtenir une forme 
incurv6e et la formation dans la partie extrtml- 
t£ incurvtie d'un certain nombre tfouvertures 
latirales (5), reliant ledit canal central (8) & 
I'extSrieur, caract£ris6 en ce que (edit corps de 
base (2) est extrud6 de manfere & ce que ledit 
canal central soil situ0 de fagon excentrique 
dans ledit corps de base (2), en ce que, durant 
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la deformation plastique de ladite partie extre- 
mite (4), ledtt corps de base (2) est support^ 
de fagon & toumer librement le long de son 
axe longitudinal et en ce que I'agencement 
des ouvertures latdrales est effectutf aprds que s 
ladite partie extremite alt 6t£ ddform^e plasty 
quement afin d'obtenir la forme Incurvee. 

2. Precede selon la revendication 1, caract£ris6 

en ce que la pointe (14) de la partie d'extrtimi- to 
te incurvee est rendue pointue par un meulage 
conique, de manure & ce que ladite partie 
extremite (4) soft centime sur le canal central 
(8). 

is 

3. Precede selon la revendication 1, caracttfrisd 
en ce que la deformation plastique de la partie 
extr$mft& (4) est effectuee en poussant un fil 
metallique (18) ay ant la forme fncurvta souhah 

tde dans le canal central (8), en chauffant 20 
ladite partie extrtmftd (4) contenant en son 
sein (edit fit metalDque (16), ft une temperature 
proche de la temperature de ramofflssement et 
en effectuant un refroidissement successif et 
en retirant ledit fil metallique (16). 2S 

4. Catheter de drainage (1) tel qu'un catheter de 
nephrostomies comprehant un corps de base 
(2) tubulaire flexible ayant un canal central (8) 

qui est fixe par une extremite dans un element so 
de couplage (3) et comprenant & fextremHe 
opposee, une partie incurves (4) defbrmee 
plastiquement, de manAre que dans ladite par- 
tie incurv6e (4) un certain nombre d'ouvertures 
laterales (5) soient formees, reliant ledit canal ss 
central (8) & I'axterieur, caracterise en ce qu'au 
moins la partie extremite (4) incurves, dans 
laqueiie sont menagees les ouvertures latera- 
les (5), un canal central (8) unique se situs de 
fagon decaiee excentrlquement vers llnterieur 40 
de Pincurvaticn. 
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